Comprehensive and sustainable landslide management, including identification of landslide 6 susceptible areas, requires a lot of organisations and people to collaborate efficiently. Often, landslide 7 management efforts are made after major triggering events only, such as hazard mitigations that applied after the 8 2015 Gorkha earthquake in Nepal. Next, to a lack of efficiency and continuity, there is also a lack of sharing of 9 information and cooperation among stakeholders to cope with significant disaster events. There should be a 10 system to allow easy update of landslide information after an event. For a variety of users of landslide 11 information in Nepal, the availability and extraction of landslide data from the database are a vital requirement.
Introduction 27
Landslides are one of the significant hazards that contributes to damages in the Himalayas. About 70 % of the 28 total area of Nepal is mountainous terrain and prone to landslides (Kargel et al., 2016) . Currently, several 
81
Web-based landslide inventory databases provide vital baseline information about landslide areas, location, 82 types, triggers, geometry, distribution and a broad scope of extra attributes (Guzzetti et al., 2012) . Landslide 83 databases considered important for various purposes, such as susceptibility analysis, hazard evaluation and risk 84 assessment (Feizizadeh et al., 2014) . Landslide inventory databases provide the base data for carrying out 85 susceptibility analysis using multiple knowledge-based and data-driven models at various spatial levels from 86 regional to national levels (Hölbling, 2017; Meena et al., 2019a) .
87
In our case study of Nepal, the situation is different as there are multiple agencies responsible for landslide 
95
A landslide information system is required that can incorporate information about different landslide 96 characteristics and types (Meena et al., 2018) . Availability and extraction of landslide data from the system for 97 the public and all government agencies are essential aspects. For the reporting of landslides directly in the 98 system, a web portal is needed that is connected to the internet and the central database (Meena et al., 2018) .
99
The development of the Nepalese landslide information system (NELIS) to report and arrange landslide data 100 will facilitate better data sharing among stakeholders. Consequently, it can lead to improved reconstruction 101 planning for minimising the impacts and consequences of landslides in Nepal, also there is a need for 102 incorporating landslide hazard and risk in the planning process at the regional level.
103

Workflow 104
In this section, the workflow of the present study adopted for the development of NELIS is detailed. Our 
121
It is crucial to understand the administrative, organisational structure of Nepal before carrying out stakeholder's 122 analysis. In Nepal, the lowest administrative unit is VDC, which is administered by the district office at the 
128
There are three main components of NELIS, stakeholder overview, landslide reporting, and data sources for 129 inventory generation. In the stakeholder overview, the potential users and data providers of the system are 130 discussed. Then the potential landslide reporting stakeholders and methods are discussed with possible data 131 sources for landslide inventory generation. After gathering user information and data sources, the final 132 conceptual structure of NELIS is proposed (see Figure. 2). 
135
Results
137
Stakeholder overview and status of landslide management in Nepal
138
The first step for setting up the NELIS is to investigate the administrative and organisational structure in Nepal, landslide inventory, but landslide data is compiled into reports, and there is no geocoded information about the 172 landslides.
173
After visiting a range of organisations (governmental organisations, NGOs, INGOs) during the field visit, a list 174 of main stakeholders as users of the system was compiled ( • Analogue reports and also digital landslide inventories prepared for research purposes (Gnyawali et al., 2016).
News and Media
• The news and media agencies can provide the geocoded location of the event to the system.
• Getting information about landslides by searching newspaper archives (Taylor et al., 2015) .
Department of Soil
Conservation and Watershed
Management (DSCWM)
• DSCWM has landslide information at the regional and local level.
• They maintain a landslide database in their department.
• DSCWM has prepared guidelines to map landslides.
Department of Mines and
Geology (DMG)
• Development of landslide inventory at the local level.
• Can provide regional landslide inventories.
Rural Roads and
Construction Authority (RRCA)
• Maintain analogue database in the form of registers and know about landslides in the countryside; they get information from local people during road clearance.
• Maintenance reports after a landslide blocked a road.
• They can provide road clearance reports that will help to identify landslides.
Department of water-induced disaster management (DWIDM)
• Mitigation works for landslide hazard prevention.
• Landslide prevention by constructing gabion walls and similar preventive measures.
Department of Hydrology and Meteorology
• Provide landslide induced dams data.
8.
Village Development
Committee (VDC)
• Help in providing local ground data about recent hazards.
UNDP (Foreign organisations working in Nepal)
• Financial and workforce support.
UNEP (Foreign organisation working in Nepal)
• Financial and human resources support.
Available landslide inventories
183
After the Gorkha earthquake in 2015, several attempts were made to carry out landslide inventory mapping for 
User needs and requirements
208
For better addressing, the user needs the conceptual design of the NELIS includes four pillars: concept 209 definition, user requirements assessment, EO database and database structure for the NELIS(see Figure. ii. There is a need for harmonised guidelines for mapping landslides. Mapping guidelines are already existing at
223
DSCWM but based on a questionnaire survey; these guidelines need to be improved.
224
iii. Landslides are dynamic processes, and thus landslide databases require updating of datasets after each 225 monsoon season at least once a year.
226
iv. The use of remote sensing data is not enough; field verification should be carried out in addition.
227
v. Universities and academia can contribute to reporting and information sharing of research work in landslide 228 hazards that will help in methodological advancement.
229
vi. There is a need for transparency and exchange of information to mitigate the effects of landslides. Table 3 . The information related to the occurrence of a landslide, its dimensions, damage caused, impacted 275 area and also sketch map are compiled in a table within the report. 
Landslide reporting to NELIS
300
The communities can directly report landslides into the system. NELIS will provide the users with an 301 opportunity to participate in the mapping process by pointing out a landslide on the web-based 302 platform. After reporting, the information will be stored in a temporary database. There could be false 303 information entered by non-experts so that landslide expert should check the data at the district level.
304
At every district headquarter there is a landslide expert from DSCWM, and this expert can be the 
3.6
The database structure of the web-based Nepalese landslide information system (NELIS)
315
The main aim of this section is to conceptualise a web-based information system that allows stored 
329
The web service platform can be implemented as a spatial relational database and can be hosted, advantage of the proposed concept for NELIS is that it is exclusively based on Opensource software.
334
The object-relational database management system (DBMS) will be based on PostgreSQL Query
335
Language, providing all functions of SQL as a database language for a generation and manipulation
336
of stored data and data queries. To process and store spatial data, PostGIS can be integrated as an 
340
The first and foremost step is data collection from analogue reports and already available digital data.
341
Then transfer the data to vector or raster layers for further analysis by experts (see Figure. 7 ). After 342 that, the available landslide data can be classified into different landslide types (Cruden, 1996) . In the 343 next step, data is stored in a database with keeping the shapes of landslides, projection of maps.
344
Furthermore, a landslide manager can verify the landslides in their respective areas, and after the 345 final check, data can be uploaded to the web-based system to be available online. 
358
One of the limitations of the data to be joined into the landslide database is the inconsistency of the spatial 359 correctness of landslide features, which is depended on the method of mapping. Generally, landslide polygons 360 that are delineated from high-resolution satellite imageries are accurate at the scale at which they are delineated.
361
Landslide point location accuracy is highly variable and ranges from sub-meter precision measured by GPS 362 devices.
363
There can also be landslides in the database that have been mapped using different techniques such as field 364 study based detailed inventories or semi-automatically generated inventories, which leads to some limitations.
365
Landslide datasets often contain point data, generally located in the center of the landslide, whereas large 
375
The conceptual framework presented in this paper shows for the first time the available information in Nepal 376 related to landslide hazard and allows us to characterise the landslide stakeholders involved. The framework 377 also allows for detailed investigation of the design, and structure and helps us to identify the organisations 378 working on landslides in Nepal. In the future study, the conceptual framework presented in this paper can be 379 extended to the development of the National scale landslide management system for Nepal. The system can be 380 beneficial for specifying the potential risky regions and consequently, the development of risk mitigation 381 strategies at the local level.
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